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SLOT MILLING CUTTER 

5 Technical Field of the Invention 

The present invention relates to a slot milling cutter^, 
which comprises a cutting head as well as a fastener integrated 
with the cutting head, which fastener is intended to be 
received in a tool coupling, the cutting head having at least 

10 two insert seats, in which cutting inserts, included in the 
slot milling cutter and having teeth along at least one side 
that extends in the axial direction of the slot milling cutter, 
are received, as well as means to mount the cutting inserts in 
the respective insert seats thereof. The invention also 

15 separately relates to a cutting insert. The slot milling cutter 
according to the present invention is primarily intended to be 
used in thread cutting, however, the slot milling cutter may 
also be used in the manufacture of splines or cog wheels. 

20 Prior Art 

By EP-Al-1198321, a thread-milling cutter is previously 
known, which is provided with a number of cutting inserts. Each 
cutting insert has two edges on the part of the cutting insert 
that projects radially from a tool head of the thread-milling 

25 cutter. Both these edges can be used by the fact that the 

cutting insert can.be indexed in respect of a symmetry plane. 
The cutting inserts are fixed in the insert seats thereof of 
the tool head by screws intersecting the wall of the insert 
seat and coming to abutment against a surface of a fixing part 

30 of the cutting insert. 

By WO-Al-0200382, an adjusting mechanism is previously 
known for cutting inserts that preferably are included in a 
face milling cutter. In that connection, the individual cutting 
insert is brought to be displaced in the insert seat thereof by 

35 the fact that a sleeve arranged adjacent to the cutting insert 
expands in the radial direction by a screw being received in 
the sleeve, the conical head of the screw providing radial 
expansion of the sleeve. The radial expansion is facilitated by 
the sleeve being provided with axial slots. The possibility of 
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adjusting the positions of the cutting inserts leads to that 
the run-out of the milling cutter can be decreased. 

By US-A-5;. 873, 684;. a thread-milling cutter is previously 
known having a plurality of thread-cutting inserts, which are 
5 received in the respective insert seats. Each insert seat is 
provided with means in order to impart the appurtenant cutting 
insert with a support in the axial direction of the milling 
cutter, this means consisting of a generally cylindrical pin, 
which has a planar, longitudinal contact surface on the 
10 envelope surface thereof. 

OlDjects a.nd Features of the Invention 

A primary object of the present invention is to provide a 

slot milling cutter of the above defined kind, wherein the 
15 cutting inserts applied in the insert seats should be imparted 

with an exceptionally good positional fixation. 

Another object of the present invention is to enable axial 

adjustment of at least some of the cutting inserts that is 

provided on the slot milling cutter. 
2 0 At least the primary object is realised by means of a slot 

milling cutter having the features defined in the subsequent 

independent claim 1. Preferred embodiments of the invention are 

defined in the dependent claims . 



2 5 Brxef Descrlp-bxon of the Drawings 

Below, an embodiment of the invention will be described, 
reference being made to the accompanying drawings, where: 
Fig. 1 shows a perspective view of a slot milling cutter 
according to the present invention, for reasons of 

3 0 clarity the cutting inserts not being mounted in the 

respective insert seats thereof; 
Fig. 2 shows a planar view of the slot milling cutter, which 

is provided with cutting inserts; 
Fig. 3 shows an end view of the slot milling cutter according 
3 5 to Fig. 2; 

Fig. 4 shows a section according to IV-IV in Fig. 3; 

Fig. 5 shows a perspective view of a cutting insert that is 

provided on the slot milling cutter according to Fig. 

1; 
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Fig. 6 shows a planar view of the cutting insert according to 
Fig* 5; 

Fig. 7 shows a section according to VII-VII in Fig, 6; 
Fig. 8 shows a perspective view of an alternative embodiment 
5 of a slot milling cutter according to the present 

invention; 

Fig. 9 shows a planar view of the slot milling cutter 

according to Fig. 8; 
Fig. 10 shows an end view of the slot milling cutter according 
10 to Fig. 8; 

Fig. 11 shows a section according to XI~XI in Fig. 10; 

Fig. 12 shows a perspective view of a cutting insert that is 

provided on the slot milling cutter according to Fig. 

8; 

15 Fig. 13 shows a planar view of the cutting insert according to 
Fig. 12; 

Fig. 14 shows a section according to XIV~XIV in Fig. 13; 

Fig. 15 shows a perspective view of an additional, alternative 

embodiment of a slot milling cutter according to the 
20 present invention, for reasons of clarity cutting 

inserts not being mounted in the insert seats of the 

slot milling cutter; 
Fig. 16 shows a perspective view of the slot milling cutter 

according to Fig. 15, cutting inserts being mounted in 
25 the respective insert seats thereof; and 

Fig. 17 shows a side view of the slot milling cutter according 

to Fig. 16. 



Detailed Description of Preferred Embodiments of the Invention 

30 The slot milling cutter shown in Figs. 1-4 comprises a 

cutting head 1 as well as a fastener 3 integrated with the 
cutting head, which fastener is intended to be received in a 
tool coupling, the cutting head 1 having two insert seats 5, in 
which cutting inserts 7, included in the slot milling cutter 

35 and generally being parallelepipedic, are received. The line 
C-C in Fig. 1 defines both the axial direction of the slot 
milling cutter as well as the axis of rotation thereof. 

Each cutting insert 7 comprises two main surfaces 8, which 
are mutually parallel. Each cutting insert 7 is furthermore 



wo 2005/080038 PCT/SE2005/000216 

4 

defined by two toothed edge sides 9, which also are mutually 
parallel. An additional delimitation of the cutting insert 7 is 
effected by two end sides 6, which in the embodiment 
illustrated are entirely smooth. 
5 The slot milling cutter also comprises means to fix the 

cutting inserts 7 in the respective insert seats 5 thereof, 
said means in the embodiment illustrated consisting of two 
screws 10 of each cutting insert 7, said screws 10 being 
received in two through holes lOA of each cutting insert 7. 

10 As is seen in Fig. 1, the cutting head 1 is generally in 

the shape of a circular cylinder, the insert seats 5 
constituting two diametrically arranged recesses in the area of 
the free end of the cylinder. Each insert seat 5 is defined by 
two surfaces extending perpendicularly to each other, one of 

15 said surfaces carrying the cutting insert 7 . As is most clearly 
seen in Fig. 1, said surface is provided with first serrations 
4, which extend in the axial direction of the slot milling 
cutter. The cutting insert 7 is provided with second serrations 
11, which will be described more thoroughly below, reference 

20 being made to Figs. 5-7. The first serrations 4 of the insert 
seats 5 are intended to co-operate with the second serrations 
11 of the cutting insert 7. Thereby, a stabilization of the 
positioning of the cutting insert 7 in the radial direction of 
the slot milling cutter is accomplished, i.e., perpendicularly 

25 to the axial direction C-C of the slot milling cutter. 

As has been mentioned above, each cutting insert is 
fastened in the appurtenant insert seat 5 thereof by means of 
two screws 10, in Fig. 4 it is being shown how said screws 10 
are going through the cutting insert 7 and with the threaded 

30 portions thereof being received in threaded holes 12 of the 
cutting head 1. 

The slot milling cutter according to the present invention 
is also provided with means to adjust the positions of the 
cutting inserts 7 in the axial direction of the slot milling 

35 cutter. For this purpose, a recess 13 having a circular cross- 
section is arranged in each insert seat 5 of the cutting head 
1. The recess 13 is located inside of the cutting insert 7, as 
seen from the free end of the cutting head 1. In the recess 13, 
a sleeve 14 is received, the sleeve 14 co-operating with the 
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recess 13 via a relatively tight slide fit. In the area of the 
upper end of the sleeve 14, the same is provided with a collar 
15. The sleeve 14 is provided with two diametrically located^, 
axial slots, which go through the collar 15 and extend a 
5 distance into the sleeve 14. The collar 15 is formed in a 

special way. As is seen in Fig. 1, the collar 15 is formed with 
stop portions 16, which are brought to co-operate with stop 
faces 20 of the cutting head 1. Thereby, the sleeve 14 is 
prevented from rotating in relation to the cutting head 1. 

10 The collar 15 also has a chamfered portion 19, which in 

the correct position of the sleeve 14 is facing the part of the 
insert seat 5 that has first serrations 4. The chamfered 
portion 19 of the collar 15 is intended to abut against a 
cutting insert 7 mounted in the insert seat 5. This is seen in 

15 Fig. 4, which shows how the chamfered portion 19 abuts against 
the end surface of a cutting insert 7 . 

The sleeve 14 is internally threaded and intended to 
receive a set screw 17, which is provided with a conical head 
18. When the set screw 17 is received in the sleeve 14, the 

20 conical head 18 will co-operate with the collar 15 in such a 
way that the farther the set screw 17 is threaded into the 
sleeve 14, the larger external diameter is imparted to the 
collar 15. This change of diameter of the collar 15 involves an 
axial displacement of the cutting insert 7, this practically 

25 taking place in such a way that the cutting insert 7 is mounted 
in the insert seat 5, and then the screws 10 are mounted and 
tightened so much that a satisfactory co-operation between the 
serrations 4, 11 of the insert seat 5 and the cutting insert 7, 
respectively, is established. Next, the necessary axial 

30 adjustment of the cutting insert 7 in the insert seat 5 is 

effected by suitable tightening of the set screw 17, the actual 
displacement of the cutting insert 7 taking place by co- 
operation between the collar 15 of the sleeve 14 and the 
cutting insert 7. In connection with the displacement of the 

35 cutting insert 7, a certain bending and thereby prestressing of 
the screws 10 will occur. After the cutting inserts 7 is 
correctly adjusted in relation to each other, the final 
tightening of the screws 10 is effected. 
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Since the slot milling cutter according to the present 
invention is provided with at least two cutting inserts, it is 
of great importance that the slot milling cutter has means for 
the axial adjustment of the cutting inserts 7. Otherwise the 
5 cutting inserts 7 cannot be brought to co-operate in a 
satisfactory way. 

In Figs. 5-7, a cutting insert 7 with which the slot 
milling cutter according to the present invention is provided 
with is shown in detail. As is seen in Figs. 5-7, the cutting 

10 insert 7 is provided with second serrations 11 on both main 

surfaces 8 thereof. The cutting insert 7 is also provided with 
two toothed edge sides 9, which are located on opposed 
longitudinal side surfaces of the cutting insert 7. The cutting 
insert 7 generally has a negative basic shape, while the 

15 cutting insert 7 has a positive cutting geometry, which most 
clearly is seen in Fig. 7. The design of the cutting insert 7 
allows it to be mounted in four different ways in the insert 
seat 5 . On one hand, any one of the two main surfaces 8 of the 
cutting insert 7 can abut against the serrations 4 of the 

2 0 insert seat 5 and on the other hand, any one of the two edge 
sides of the cutting insert 7 can be turned outward. 

The alternative embodiment of a slot milling cutter 
according to the present invention shown in Figs. 8-11 differs 
principally from the embodiment according to Figs. 1-4 by the 

25 fact that the slot milling cutter is provided with cutting 

inserts 107 having only one toothed edge side 109, see Fig. 12- 
14. In other respects, the cutting insert 107 as well as the 
cutting insert 7 comprises two main surfaces 108 and two end 
sides 106, the main surfaces 108 being provided with second 

30 serrations 111. The cutting insert 107 is also provided with 
two through holes llOA. 

Upon a comparative study of the cutting head 101 in the 
embodiment according to Figs. 8-11 and the cutting head 1 in 
the embodiment according to Figs. 1-4, it is seen that the 

35 cutting head 101 has more material in the centre, i.e., it has 
a generally more robust construction and is thereby stiffer, 
which may be of importance in order to reduce the tolerance 
errors of the holes in which threads are formed. The reason for 
the cutting head 101 having more material in the centre is of 
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course that the cutting insert 107 only has one toothed edge 
side 109. 

As for the fastener 3 of the embodiment according to Figs. 
8-11, it may be identically formed as the fastener 3 in the 
5 embodiment according to Figs. 1-4. For that reason, these 
details have been given the same reference designations. 

As for the adjustment means in each insert seat 105, the 
same may have a principally similar design as in the embodiment 
according to Figs. 1-4. For that reason, the components 
10 included in the adjustment means have been given the same 

reference designations as in the embodiment according to Figs. 
1-4. 

The additional, alternative embodiment of a slot milling 
cutter according to the present invention shown in Figs. 15—17 

15 comprises totally nine insert seats 205, in which cutting 

inserts 107 can be mounted, wherein these cutting inserts may 
be identical with the cutting inserts 107 in the embodiment 
according to Figs. 8-14. Each insert seat 205 is provided with 
second serrations 204 and with means to adjust the positions of 

20 the cutting inserts 107 in the axial direction of the slot 

milling cutter, said adjustment means may have a principally 
similar design as in the embodiment according to Figs. 1-4. For 
that reason, the components in the adjustment member shown in 
Fig. 15 have been given the same reference designations as in 

25 the embodiment according to Figs. 1-4. 

In the embodiment according to Figs. 15-17, three insert 
seats 205/cutting inserts 107 are included in one and the same 
group with mutually different axial location, the axially 
intermediate cutting insert 107 overlapping the two other 

30 cutting inserts 107 included in the group in the axial 

direction C-C of the slot milling cutter 201. In the embodiment 
according to Figs. 15-17, it is of exceptionally great 
importance that the insert seats 205 have adjustment means for 
the position adjustment of the cutting inserts 107 in the axial 

35 direction C-C of the slot milling cutter 201. On one hand, the 
cutting inserts 107 should be adjusted mutually in the group, 
and on the other hand the adjustment should take place between 
the groups . 
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Feasible Modlf Ica-blons of the Invention 

In the above-described embodiments;, each insert seat 5; 
105 of the cutting head 1; 101 is provided with means to adjust 
the position of the appurtenant cutting insert in the axial 
5 direction of the slot milling cutter. However, within the scope 
of the present invention, it is also feasible that only one of 
the insert seats 5; 105 is provided with means for axial 
adjustment. In case the cutting head is provided with more than 
two insert seats, always one insert seat may lack means for the 

10 axial adjustment. 

In the above-described embodiments, the cutting head 1; 
101 is provided with two insert seats 5; 105. However, within 
the scope of the present invention, it is also feasible that 
the cutting head is provided with more than two insert seats. 

15 In the above-described embodiments, the cutting inserts 7; 

107 are provided with serrations 11; 111 on both the main 
surfaces 8; 108 thereof- However, within the scope of the 
present invention, it is also feasible that only one main 
surface is provided with serrations. 

20 In the above-described embodiments, the cutting inserts 7; 

107; 207 are provided with two through holes. However, within 
the scope of the present invention, it is also feasible that 
the cutting inserts has one hole or more than two holes. 



